<19>B*Btt*tf (J P) (12) & fffi 4# It 2t ^ (A) (ll)**tl«*MM« 

#i!¥8-53116 

(43)4iHJB ^8^(1996) 2 ^27 B 



(50 intci. 8 at»j§re /? «*3a## f i mmm^mm 

B 6 5 D 1/09 

B 6 5 D 1/ 00 B 



*2M& a**Sroft3 OL (^ 12 K) 



(2omiR*# 


#HPF6- 189223 


(71)ffl«A 


000253503 










(22)tfilKB 


■sprft 6 5K1994) 8 £11 B 




aDSfB^ELSWll-Tg io# i n 






(72) 


** -A 








$amimc£W&m6TB28&m mm 














(74)ftHA 





(54) &tw<D&m: mmmn—^^y^^^v^^ 



(57) [5SW] (IfciEW) 

ft, Slla-f-f ^§§£Ji#rr£. 
ftsmm 1 6 iWASfts 1 1 $>izz.<nft£mm* i &t& 

Sft, ^»«©ffl5f l 5 i »3J*SL$*a. 



— 12B 




13 -J 



♦ 

(**) 



(2) 



m ¥08-0531 16 



[SS*S2] fliHEUHfiyiMto*. y-f^^KttSi* 
l i-IEStro^JRn-TV >^7^f 

■y 7^2§. 

[it 3 ] mmssfimmmx h^x-b^tnim i 

CEtKO«*tl3— TV >^77Xf7 7^2§. 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] ^X^-y^ti, i<»e 

[0 0 0 4] d IT, iR#itt. X^X^-y ^CDSfi/ft* 

iz{5&^& aKk-&#i*«aa l r 7^ x 5r -y x ^ ic 

£> -5 ttfljWSWPW KBMt: «rg d Ufcfl: L T L * o fc 0 . 
[0 0 0 5] Sfc, ^-U>->'vi-X^cD#Mj^^^ 

©ftK*^k l/T U £ '3 Jt;W*. 
[0 0 0 6] X^X^-y 7^§§lC7?l>Tf;i, 

tn^^fft^ »® til jWWBfcfc 
-Tfeto*, 7 p ^X^-y7^gg»CMSSrS3R^n 

[0 0 0 7] ^Sf^SWHiRTj*. Sft, 



9 pg cSSfrT * . 7" ^ x -f- y 7 $gg £ «t 

[0 0 0 8] -LIEWioft^X^-y 7^^^^^ 

V i * 7>*. fBjn t) X 7 X y 7 ®2gK>f£H &*£fcf LftSS 
T. tfXA U 7tt*iR»K)WH*^^tC»*-r« - tit 

[0 0 0 9] DLC Diamond Like Car 

bon ) «©*DI»B!^aif7i«»6nT*T*JO, fifcfe. t* 
-^^X7Xa#CDH»#g*:€rDLC^lC=fc0a-X'f 

[0 0 10] fi£5£. lOiofiiDLCKfflMaffi^k' 
fcCDiiLTli. #i¥2 - 7 0 0 5 9^«JC3E«$n 

[0 0 1 1 ] :fflf?W2 - 7 0 0 5 9^«{;IE«* 
ft*}*.. H 1 6 C/Tfi-;!:, KiiSA'XWiAPlA 

ttiKJta i b^wt^sj^^ i mzt&mzAwmzti* 
z.<nmM2izBi8.£tifz i gffi 2 AF*q»ctf— 

^3^*HX^3n«.. tLT, dC0^§s^3 WI*}<g!l(C7 

- x $ n/tr#« 4 a a atv^ 1 w 

1 BA^wKCioTSffi^n^. fLT, #AP 1 
[0 0 12] 

?E j*fp c ^ * bs t X * > P ^ W SUK < . * "a k: , 
ICODI. CKW^fiXSati^bRSiS^ 5 1 0 - 1 0 0 0 A 

[0 0 13] "fflt^fflD L CSMWj^^SH, t'-77 
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^<7)DLCBI»fiJEttll««c»ffle«©«ifi 
[0 0 14] ifc. J:IEUfcDLCII)l©»riE»«KJ:n 

[0 0 15] 7 7X3* 

^S<Z)^ffi^DLCJRS:}BfiJtLfc«'&. CC9D L CUte 
»<S^feOT*^)WT, DLClSftMlT, 7t 

DLCJ)l*»JS)t-r*J: , 3K'rsci:*qi*sn*. 
[0 0 16] cico^bj^, JiEtfefe©raB^***t'S 

fz&lZfc£ftfzh<D'T?$>Z> 0 Z.<Dftmt. Zf 

[0017] 
[0 0 18] 

»aten-5dtfe?a:vi. ft45, 8RK*«iLTH ^ 

^ =e > * v>. :w^tt>Htt» 

#>Ki:fcD¥an^8Jt^iIw:tT, SP3 

Mr* ( z L T ^ ; v y r x ft K ^ fit <7 j i <h t * £ . 

[0 0 L 9] 35jfc, M^-f^ >^7Xf7^§ 



[0 0 2 0] 

Bill 3.<Z)*W^«fc*»*JR3—7 L ^>^ 
Lw«ift««tt, l o±i:t7$ y^«<olft» 
2^13t0mtb*l~O>£o ^co^SKBSl 2te, DLC 

t-c!)rta5icri-T--f >y»*<o*»2 o*iRat-r*fc» 

[0 0 2 1 ] i*8B«lSl 2 11 *f*SB 1 2 At, -CO* 

i*gB i2A<o±»i:tRS4i;ffit) ft it b nT*<*SB i 

2 A(7DFMS^^EflT^^^{lftoTV^Sf* l2Bt* 
5M3ntv^. d^8B««l 2IZH 3 

Wffil 2 rta^ffflKtt, 1 5*«iisnt*t), 

HI* L ft 1>K3S# > y ir ct -5 T&ffi f*J <£>^SW*SNfv, s n 

[0 0 2 2] ^gRm® 1 2W^MF*gJCtt, ^«®1 6 

zcortBRmffil -5-<7)^^»2 0C0PSB 
2 0 A^bJf A 2 OCBWBKJgtKtSlSffi 

til6i«)WIH &b«$&fcgi::4J^T\ 10-1 

[0 0 2 3] ZCOrtSRItftl 6(3tt, K»/fX«ie«l 
7 « $nt^T, El* L ft ^ ^X3l£»#JtliPSIS:^ b 

T-cos^^xr*^ 1 7c»wx«A^n, ftgfl 

*<S 1 6 KflMSttfcofciii 1 6 A^e^^tti^n^ 
i')ttoTl^ 0 I^ttlUL 1 6 ^^aLfc 
M^^fX^-tcJS«C$-ti-^^:46^, K^^i-StCrtffi 

M^^x^aoi^-i^^^n^i:-3ft»&ti, r^qSR 

16 14, S^x«^17^LT7-X$tlT 

[0 0 2 4] *ftf»«l 1 IIH H2 43i^3(Iffi^:LT 

**JlM3nT43 9, a2*^A^J:-;i:, ^itS 1 
2 r>q 2 0 75«iR«c $ n'#gg 2 0 ^ n »R 2 o A^*eift 

* i i \z^&ztifzwm'?\ yvaB^a i 2 ^w^sifii^ 
^§2 own^ffit^iffl(rjgftJtsn«)«»w^sB^Hi2 i 
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[0 0 2 5] ^ ±IE«ifi36B«ri*DLCI||l«)»JBjE 

2B^L^iT\ *{*8l5l 2A<BJifflSW!P8Ba>6^ 

CLCOch^, Mill 6fi, 2 0 COdSB 2 OA^b 
^g&2 OWllJf A^n^>. tLT, P8R2 0A*«e»* 

1 i±i:SSSnt«8 2 0*W8Mt«l 2rtCffi«ife 

asftfca, »*i 2B^ment, 2^ 

0, j&V3*»2 0£>f*gffiffi<hl*gSnt«l 6a)#VSi<i:W 

[0 0 2 6] Stftftfi 1 2rt<0£flfcK£#> 

y^iOS^UT, ^SBSfgl 2rt^K^lcT^o ceo 

2 Q<DftW&M2 1 B<0*£5?^«2 O^MI^ 

1 ArtdflSfiKfcO, QtoZfv^vZtt 
[0 0 2 7] ClcofirOK^att, 1 0 1 0" 5 torr^ 

[0028] ^<oa, Ei^^nT^^t^xats^jpgg 

co<jye»te, 1 — 1 0 Oml/min;***? *L<, COKW^f 

0 . 0 0 1 torr^rtHSISSnS. 
[0 0 2 9] IIT\ «»2 1ATO«1 1A^ 
LTSfStanSfc», ^8BSW2 1 AP*gcojBE^7«rtSR^ 
W2 1 Brt^ffi^iOfe^UiinTttT-r*. C^Ac 
»ai»i»»SH2 1 Apg<Bffirt7W*«Sffi|B!2 1 

fCR>cSai$4afcK»^X*WSB^W2 1 AWKAO&tt 
[0 0 3 0] fift^tLTH SS^*ifcl» 



[0 0 3 1 ] Z<Dffinii7><D&1fe1&* Mlftl 2 il-S 

LW«^j<7)SAtcJ:oT, ^SBffiffi 1 2 £f*J SIKHS 
urnic^x'v^^n^, zco£^ r*fgRiTOi 

3§2 0WF*?S®tCDLC8S^-fr^$n^, 
[0 0 3 2] -Tttfc^, ^§§2 0(7)F*qaffiJC*3^SDL 

n^o c©^7XvcvDffii:«kftH ttfi^Xv* 

^KijiST^ 7'7X?7i 7 ^«t'5 ft (SJ £&14 CO 

fifiBTJE^W»«DLCI!l©JBJ5S;*ff -5 It*«ffl*«. 

[0 0 3 3] IIT, ffl^XTt^ 
(5JE \zm& 5 tlX V ^ , y ^ 7C v * CDtffiS/J ? H 

[0 0 3 4] ^gRm® 1 2i«tffil ecD^^y^x 

OfzftlZ 5 0 0- 1 0 0 0 Vgffi0>«ttl*T**£i;£>. 

^Cchl^ctoT, y^xc^txt^ nr-mmm^^ 
mm 1 2Ji»-5ct-5(^iii$nTv^«3i2 ocor^ss 

ItCioT, S*2 0<OI*i!8m«C«»Tl««Si:DLC 

[0 0 3 5] ft*J, DLCl^b^^S^IItH 
i *-#>«*fc»4*3lWt:T : E^7 7'X*— (a 
-C:H) £fct^«n£®K^M<^chT, SP3» 

[0 0 3 6] DLCIOI8WH mm%i(D&t!. m%&2 

W, 7Xt5J:^If4wa!S§i:ttfff ft 

tt^icofSjiz:^:g|^fc46, 0. Oo-o/imift^i-; 

[0 0 3 7] DLCK^KRfe, r^/^K 

y "7 X7«4B$W . ae/H7X*ii ^IH H (7^«a* 

±rfJR« <oK*aicwffiT*tt. » *oDL C«<o«<t. 
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/j« 5 0 ~ 1 0 0 0 W, <g$s 2 0 \H<DWM1i T^E-tf 0 . 2 
~0. 0 ltorr, «*S;tf*<B«f!*AU 0~5 Oml/min, 

IE/H7X*S-2 0 0 1 0 0 0V, S^^Xco^ 

jJU ~ 8 flfgffi II -5 £ '3 5 n* <Dtm £ L 

[0038] tz&. DLcmty^xf-y^t^mm^. 

fT^, «*2 0CDrtMM5rStt{t^i±^«(CL.Tfc^ 

[0 0 3 9] H4ti, l^±«J;-ji:LTDLCl« 

2 0 Af±y7X^-y^M2r> 2 0 Bii/7Xf ^?M2 
0 AC9rtgffll;:^j£3ftAcDLClg£^ft^ft^LTV> 
•5. ico=t-3iz. F*JiSM*DLCIM2 0 BCioT3- 

CO J: '3 T^&ft^ X CDiSjgg L < «4> * * 3 3. 

[0 0 4 0] ^§§2 0 JMt5^7^f7^ 

-4-^^;^>t->- iwjb. ^u^^^u^Sf^^- 

^'JJfiftt-Ur^JS, 7?UP- MJ;i/ • Xxl^ 
#'J7 5K»». #'J75R3KiB, #'J7-tr^- 

4 7 •y<tx.^u>®mt£H&mf ens. 

[0 0 4 1] ±EMi6£iI43j;tffl«&fiffii::«fc^TSi6 

-pAc(l) DLCC9BIJ9, (2) DLC<D&m, (3) «*tt 
1. (4) S*14 2, (5) B7WJtt. (6) RS^/t 
U^tt, (7) «*#XAUirtt. (8) (ef^I^* 

[0 0 4 2] &43, #ffMB«. lii.TW^SlCiOfi 1 -? 
Ac. 

(i) dl camm 

>y£Rfc£U VeccottS. affi»«iW5£»DEC 



T A C K 3 \Z «k o TBHJ¥ L Ac. 

(2) DLCffl^I 

(3) *«ttl 

gggOfilUBRC^T. J I S K 5 4 0 0 fflMlr- 

[0 0 4 3] ££f^R| : 1mm 

©£TBco£Sc : 1 0 0 

(4) ®mvt2 

SfctftHE I DON 2 2 fflLT, ^Tcd^T^to 
[0 0 4 4] 

CD5ia«-<0*». JEW : ^-f 5 0 m R 
(2)»Sj1^ : lOOg/mi n 

(§)7—-7)l)M& : 1 0 0 0 mm, 'm i n 

(5) it7;k*j'Jtt 

TkKfllxMJCA* 1 0w t ^t^Si'StcaSSnbfcT 
;i/*'J»«*#*t*!ai5»C^S*L, 7 5 r 2 4 

Ac. *smii2 4B*m&±©»*TXftrofti/»t>ro*«. 
Ac. 

(6) M^A''Jt-tt 

MODERN CONTROLttSP ERMATRAN 
C-4Si$r^fflLT. 0?KA/XCO^a*2 5=CTi!lS 
LAc. 

(7) KI^A'Ut-tt 

MODERN CONTROLtSOX-TRANTW 
I NSttlLT, *KS©ajgfiS:4 0t:TU5gLAc. 

(8) ft^*«<t-&* mm&tt) COiR^tt 

gj«7» SttfflU (J. Ag i c. Fo 

od. Chem. , 1992, 40, 19 0 2-190 
5) LTsiS8£fToAc. 
[0 0 4 5] ^MSl*£lT«3fflO-^a.S. 

(D&«#£Ufcft (n-^^^>, n ;k n 

WfhlOOppmSJlDLtO. 3%xa*'-lXr 

[0 0 4 6] 1^71/- nm&^^\Z7 0 0ml 
*g€rLAc&. 2 OtTl AflWffiff 5. 

[0 0 4 7] ivX-^^X-J-'k^TtigL. '^SgtCiR* 
LAc??<<l/jXy>^ftSfli-r^. 
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[0 0 4 8] ®T i)^>-£>$:Pi&mtLTXX?a 
V hy^ytCct'jTSl^W^fT-jo lppm 

fiitiy g/ppm/bot t 1 e £.ts.%>. 
[0 0 4 9] [tOll] ^7^f7^Si:Hil7 
0 0m 1 co#'Jx?l/>fl/7^1/- MJMBJK&S (H 
(tfc) S£P ET^flg. ^-f A12 5) £ 

[0 0 5 0] HS#>^tfPftS-tt. Mtll 

IiLT7)l/^>*3 Oml/mi n co«tj£Tffi/7^ 
0. 0 4torri^£«>i'5(:y5X5 L -y i^gsrtSKtcSA 
U 3 0 0W(»R ff ^^gALT^Bi^X? 

xtLthJH>, ->i7D^\^-y->, ^<>-tf>*rc(ip 

[0 0 5 1 ] HHklSX 

MP. sea. e*tti. «»tt2, mnvti 

mt>2. OOg/cm 3 *&AT*3i9. BIW«»T* 
[0 0 5 2] *&B£tSfce>*£;^. tfUX^l^xU-X? 

Hfc<. DLC«OJBl***to«>TSe3eLT*l5. *'Jxf 

[0 0 5 3] KJR2ifi£. nSMfcJ3*2ijS«Xtf&«# 

[0 0 5 4] DLC^f^SlC^aLfey^X^-v 

c*»itTasa*j&*3R«ic«^ lt*3 o . d l cmnn- 

[0 0 5 5] H9ti, 1^ 1 COf&frTX^X^-y 7^3§ 

wiH8B(ca«anfe*Bi«)7v> • x^? mpt**. 

[Ml* 2] •/5X^-yi7^§siLT^S7 0 Om 1 
It>+)-> HfcfifcSl : PANfE XL 7 0 0) fl* 

j?, ex. **tt2. »t;u*ui*. mm.fi 

X/i 'J ^tt. BUREAU ttii'Jfi^TWift&ft 



[0 0 5 6] 

mm, mm%m&. ms., «*tti. s«tt2*sj:^w 

fz. 1 *5iU^B*tt2 

KO^Ttt. fcMfc 1 K)»&i:R«Kraj||^JS:<, DLC 
iT^UP-h'J^- X5 L U>a#'J-7«JI&i<D^tt 

[0057] mm&j&s.. =m<tmmm&&.R r J&mm 

anx^-s. ~$~££t>%, T^un- hj;i/ • x^^>^ 
# U vM&te*jft#x a u -HtcflMixfe o , $ e> 

a#^.^ronx**«. Kit i tnmz, mmmkT 

X£> D , m£I¥«-£^XfcF«m^--j*:. 
[0 0 5 8] [&|*3] 7/^X^-y i7^iL-T^»7 
0 0m 1 ffl->7D*l/7-f >37}?'jT«JgM^ig (H# 
5ift¥S! : COCMm^-i 7APL6 0 1 5 ) 

1, 8g*14 2, »T;^U14. 0S®#XA'J-W4. ^5$? 
#XA U •^tt&^ttJH t: S'*fl:'&*«o«R*tt«)-€-*i-6*i 

[0 0 5 9] WM&^k 

mm, ^Maa, es> «*t£2. t7;w 

[0060] ^^isiaft. — sE^asjSiafts^a* 

#SU&#iKS«rt%«eW:*£ D L c (ci OMt 
[0 0 6 1 ] 

-x-f >^77Xf7 7^i§t±. ^X/\'U tftCSilT 
7 m^-f'v 7^3gii, ®Myi^ 
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[0062] gsortfiiEcjBjfcsnaaiijjawKa*^ 

[0S»fi5mftI&BJ] 
®0T&£. 

[EI 2] IB]!M£#jro— 85&ffi;*LT^TMffiHT*4. 

[04] ^.(O^CJ:-5^3RJ»3— x-f >y^7X?7 
?^OT—^»j£^T»rffi0T<fe£. 

[0 5] «RR*KffliJ«*fr4St*T?*S. 

[0 6] H5©*frKJ;D»JifcSftfc*Xfc*it®W* 
# «5 !¥{ffi *g * T * "7 & 5 . 

[0 7] H5<0*frK«k9©j&3ftfc«K&*M©»* 

[0 9] 0 5W^#tcJ;O^fiS,$nyi®H^M®7V 



[0 1 o] «nut*i»(7)flfiflD»j«*fr**-raTr**. 
[0 1 i] 0 l oro*frC«fc0»j£3tt;UBWK**l© 

[0 12] 0 1 0OT^#(IJ; 0^$nfclilK^*Mco 

[0 13] JSKsJSfKrose^ro^^frS^-r^T 

[0 14] HI 3©*frKJ:0»lfi!E*nfcWl«3RK© 

[0 15] 0 1 3O*fHrJ:0m$nfc?SK^*BlO 

[0 16] «e*g^5*^-rBSIrffiET»*. 
[fvF^rolftBJ] 
1 1 

1 1 A-JS 

1 2 -ftants 

1 4--r«/S^«S 
1 5 -#St« 
1 6-WgP«® 
1 6 A-oXtHLR 

1 7 -JK##;*«|&flf 

2 0-*SS 

2 0 A-nSB 

2 1 A-fl«a»m 

2 1 B-F*jSK5fHJ 
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[03] 



[13 4] 



[0 16] 




20A 




[0 5] 





m r 




4 






a* 




Bin 






^ CTorr) 








(Ton-) 


(W) 


(V) 


(S) ! 


\ 




0.04 










400 


-680 


10 | 


2 




0.10 










400 


-571 


10 


3 




0.04 








0.04 


400 


-678 


to 


4 




0.04 










500 


-731 


10 


5 




0.04 






1 




200 


-466 


10 


6 




0.02 


*u 






— EE~ 


400 


-740 


10 


7 




0.04 


£0 






IZ 


400 


-714 


:o 


8 




L, 0,04 


*u 








400 


-700 


10 


9 




0.04 


*L 






— 


400 


-666 


10 


10 




0.04 








1 


400 


683 


20 


! 1 




1 0.02 


7Mf> 




30 


0.02 


500 


-725 


10 


12 




! °' 0e 


7JHf> 




40 


' 0.04 


500 


706 


10 
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me] 



mm no. 


mm (a) 


* (g/cm 3 ) 


mm* i 1 


2(g) 






'876 


2.23 


100/100 


19.4 


o 


2 


2756 


1.88 


1OQ/100 


2:. 7 


o 


3 


1644 


2.54 


100/* 00 


19.4 


o 


4 


2207 


2.84 


100/100 


2'. 8 


o 


5 


*531 


1.61 


100/100 


17.7 


o 


6 


069 


2.75 


'00/100 


19.9 


o 


7 


1702 


2.31 


100/1 CO 


'6.6 


o 


8 


1761 


2.42 


100/1 CO 


17.0 


o 


9 


1993 


2.11 


100/100 


19.5 


o 


10 


4174 


2.2B 


'00/100 


26.1 


o 


11 


1001 


2.64 


100/tOC 


17.7 


o 


12 


922 


2.62 


. 10O/1CC 


'8.1 


o 



mi] 



mm no. 


***** 


-*Yt***** 


a * (rt/PPir/bottte) ! 




o.i/«v/pkd 


(*l/day/pfcg) 










43.7 


142.4 


2t.98 


< j— 

81.3: j 37.38 j 


40.18 [ 56.32 


1 


7.8 


14.8 








2 


6.2 


12.2 




1—1 — 1 


j 


3 


7.5 


14.4 




— 1 — I 


— II 1 n 


4 


4.3 


11.9 




1 1 




5 


8.9 


15.7 




— > — ^ (— 


- i - 


6 


5.6 


13.6 








7 


5.6 


13.0 






— = — 1 — EE — 


a 


5.5 


12.5 




1 L 




9 


5.4 


12.6 




! _ 1 

„ . U 1 


— — — j — — — 


L 10 


5.0 


11.9 








11 


5.7 


14.3 




r- - ■•■ - — t 1 


-- ! — 

— — r— 


12 


6.0 


14.0 




> ! 

i ! 
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[0 10] 





mm 




a* 




mm 








___M_ J 


3Kft 






1 


CTcit) 




(ml/min) 


(Terr) 




(V) 


* (S) 


i 




0.04 








40C 


-608 


'0 


2 




0.10 


«U | 


1 

_ 


I ■ — ~ 

— 


400 


-556 


10 


3 




0-04 




30 


0.04 


400 


-670 


1C 


4 




0.04 


*U I 






500 


-725 


10 


5 




0.04 


*u | 






200 


-459 


10 


6 




0-02 


so J 




_ 


400 


-733 


10 


7 




0.04 






r 

1 


4O0 


713 


10 


8 




0.04 








400 


-695 


10 


9 




0.04 


£0 | 







— 




400 


-657 


■o 


10 




CC4 


1 




— 

1 


400 


-683 


20 


1 1 




0.02 




3C 


0.02 


500 
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